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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a circuit for 
compensating interference between cross- polarized 
waves, that prevents deterioration in an inter cross 
polarized wave interference compensation characteristic 
in an XPIC(cross polarization interference canceller), 
adopting a reception reference synchronization system 
due to a local phase noise between its own polarized 
wave and a different polarized wave. 

SOLUTION: The compensation circuit is equipped with a 
local phase difference generator 19 that detects a phase 
relation generated from respective reception local 
oscillators 16, 16', that respectively receive 
orthogonal polarized waves and with endless phase 
shifters(EPS) 20, 20', that compensate the phase 
difference detected by the local phase difference 
detector, and compensates a phase and phase noise 
components, existing in an XPIC reference signal before 
the XPIC receives the XPIC reference signal, so that the 
phase relation between own polarized wave transmission 
signal and different polarized wave interference signal 
at an RF stage become the same as a phase relation 
between the own polarized wave base-band signal and 



the base-band XPIC reference signal at a base band 
stage for eliminating interference. 
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C57) [gift] 

[RB] Sfy7 T l/^l3I«iM©XPICiCfcW 

—tDVfmmi 6. i6* -e^-r5fi»a^«r*im-r 

UfcffitIM£ffi«T*&Rg#tBig (EPS) 2 
0. 2 0' *£HfU RFS-C©i«i^^#tS« 

&-C<Dg{B$'<-X.'0 F®#i'<-^^> FX P I C 
^m-^itDfiLffiK^t^lHl— tteZXIlC XP I C 




[4tl*if!#©«EB] 

[ffi>im i ) st>ics£f •& 2 r><Dm&*m^~c&.m 
2.x p i c#jsft#£j£m Romie^-x^-^ KM 

m^ra©{44BM%&ffl^sa-#jHitsgftH®t. 

-rftriB-^-^V Fft-SfilUiB&XP I C#JHf#©Gi 

im^m2] mtBo-*^<its^msw, miB2o 20 

friBfiitBfiJW^KiJ. f<riBP-#;MatBMl*ffl«S*>e>tiJ 

^3n-2»BgfB2 o©ft*BM<i#*A* Lr«(rfB&X P I 

c mmm j %&$.mm?<t) ^tis soffits <om% 
•^mim^KMMii t fts J: 5 tit 5 2 -3<D?rg»ffi 

»K J:-aT«j«8tirt»a C i*W«i-S"*l»*3B 1 IB 

Il»*«3] iuiB2o©§ffa--#;i'f£JEI3§tt. &a 30 
•J7r U>*»MKJMft3 *VC|S»IW«& 6*lT 

t i -r s st 3ss 1 s /c» 2 fBtscD^raieiaffg* 

[WsjeB4] frtBS^Stt-en^n. A^snfcg 
mm<o i F^#Ri>*s(iigcD i F«*€**i*ftEtcjB 

msntc&m&oi Fm-st&c*jHB&©i fat**** 
en ati®©^ * u-m-stRtfiUBis©?^ 2 jvmmc 

i/t^-^o Fflw*tHB-r*wi QMmmnst. 
^tyfcu&^ + yrm-^A^i'-cxp i c#Mt# 

iBi?flij&a> hv^&i&fHDWum^im Lxt^mm. 
wk£m^*7vicmmmm^* ft®. l . nKikffSi*ai so 
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5+ + y 7isra*i»8&. «e«jaiwc£iiEi,fciiui 
.< ;u *©* v * 7'^i$ij 

K^tBS© mfatc^ $ fifcM 3 ©fc»*BSk: <fc o r 

[IM0I5] Bi)iBP-*^{4ta^ffiS«, f!JiB2o 

tcm mitsm* tzmstv xmmm mx-t z ®mm 

. SEM«#{c«fc 0 miiBmifatS!<ii*!lffll^ffiS©^JiJ§ 

i-TSIft^ 1 ~4©t,>Ttl*>{CiBtg©^Mffl!^ra z P^ 

[ffeW©l^*IB^SttHJ] 
[000 1 ] 

[^©R-T-SS^lf] 2t:^BJ«. B^T2.2 0CDig 
[0002] 

<Wffis. m&m®. (v) iTk^diffi (h> ^iotftf 
<Dmmztf5mmfc&mfti&t>m^*>ftxi<>z. c©# 

^*»t»TBV^iHiKteft«IBICHiB«*«ra'*-**t 
ab. T>9-±^»^ia©«»ffi©ia3Ki4K:-r*i*i*S»^ 

[0003] c ©isn&#ra£M4fr«raT# 

4QAMft^©^iaaEaDWSF3:*»fllL"CCV*J16tt|g 

sf^nes-rasfcS). as3^fflSfiia^ffli«s (xp 

I C : Cross Polarization Interference Canceller) 
*«b>fc?MUMfc£*ff9. ft*J. XP I C©i**ffl(c 
•31>TB. 0f jLtfKH 2000-16533 9#^^ 

[0 0 04] XP I CK^Tjtfftt-r-Sffli&fcgffl 

SiB^fi#i©14tlM#3!i5. SffliSaWT^SW & 
R F®PgT©g<iiSi aafift©tttiH«ira-rft »h 
i*ft6ftb» 0 

[0005] C©^ft=*}»fc-<-fcJ6©i<i?S[iS{iift© 
^SU^fi (a-*;w) SiffiS!(©i9^<!:LT. Sift a-* 



tj < 

(3) 

3 

JHSWfcfrsS P - ij -»Hh!JW#5£© 2 ttifiU&r 

(CKIb-C«mt*l#gaBS6 3-22253 4-9&4BKH 
[0 00 6] £©§<IP-#.>H5J»£&5&C«. 6<Ii£© 

ra-rsftiip-^Kfrsti. efBiKosMStsffiijScD 

^MSitfP-^&^fc^K&Wl'P-fc^lSJ® 10 
Si© y 7 r u > *M-ff££ffl-f S£SI y ^ r u > 
©2#3W¥&r&. 

[0007] ^ffip-^^^fttSiSlf^^mccrj: 

St?«35{C[5|K«fiK**»SI^P-*^tiS®^S* 
[0008] ^©fc&«i&«ffl^Ktt^*g#*iliSl> 

[0009] H3 5 1£. S£5fe© D 7 r U>*|*IW£JBl,:>fc 

smp-# jvp«8^c©a^vXf : -A*^-r ^"p ? 

*><=>gsssfi i/ii' (c-eft-etiA*);* 
n, ^is^sw/dnit i Fm-fttt. &<is§i 2/i2' 

rRFM^Kja^^&S^ftT^T^ 1 3/1 3' 

[ooio] v<iigos«^«:*JCi-c, v«^M§ l 
2frt>'Mmstitcmmm^ 1 o o tH{mmm& \i' 30 

3&^2IM3tiVii^iiniA^cT^«-^l 0 1 • «. 
£R8±-c*§-&;*ns<l7>?"*- 1 4(CV<lifcg<i<i^<»: 

1 7 k:isi#it ssfin-* useless 1 6 «t •) ©sfi 
p-#;WI#=£rA2)<frs§<Igi 

*l. Vfii&Sfi IFM10 2 <t&£. 

[001 1 ] Pl8^H«i£©Sd^K:*ji,>-r. rm&g 
«§i2- *e>2iM3nA:iiKtft#i oo' tvmim 

mSl2fp k&mz ft Hfl3$^iSft&^cT#MI# 1 0 

7tU^ISIS1 7K|H»3TS§MP-*Jl'^«Sl 
6' <fcD©P-*;u«-^*A*i-rsSffiSl 5 1 -cs 
M&g&J* ft. Hfii«Sfg I F flM 1 0 2 * i ft 4. 

[0012] vfl»<oaiwfiK:*ii»"c. asssi s«v 
1 0 2 ' txpi cmmmnt ursa«i«T»* 

^4ffiT2*e.tH*-rS. lajfl&lCHflSift©^^*^ 
T. ffltSg 1 8 ' l*Hflli£§<s I FflW 10 2' fcfXH 50 
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U JBcVflfijHHlI F«4»l 0 24XP I C#JRI F 

■rs. 

[0 0 13] 3Hc, B6*»i»T^©fMHK>Blll* 

fc* + y t^hs2 i ©m^-c * s— &* + y taw 1 
i izmi>-cmm%2 2-cj%$im£&2ti. ■?-©«©$ 
5««2 3Tiw«ftja»*i»*sn. 36«cA/Dga& 

[0014] C©^i>**«*4IMli«ttM»HBB 
(NCO : Numerical Controlled Oscillator) 2 5T 
£«S Uteris* f y 7flW 1 1 2 <h5r»S«fflS ( E P 
S : Endless Phase Shifter) 2 6K.\jjl,ffiW£!lg&l 

98 2 7 B. 2 9 LfcK^(t#«:7cKflt 

fflWWf ■9*fMSU NC O 2 5 r»fltS-*rac* * 'J 
7d^©Ji&&iWK£P£* : T5 i 

[0015] STdt^^feAftlsfeJIflKft© I Ffl# 
ttaflKft«i*j»D-** + 'J TfiW 1 1 1 *«ir»"t:* 

ms2 2* -cjnaraftsti. *©«^slS•5.i6S2 3• 
sft^dunr^tcggssfts. cofi/Zfrfsmsm 

CcSffl^Wli^ji©N CO 2 5 -e£J5&0/fc^X* f V 7 
£*fcfctRfr£tBS12 6' (cAftU MMRIHMJvCX 
P I C#flSWI#i&5. 

[00 16] C©XP I C««*#£*9:/«ttW»B 
883 1 -C£a£<* ft/cX P I C©£ 
r<— y-;I/7 -< ;U 5f 3 0 ©A2> i * 0 . SIHJ-CSWfcSiB 

^^©^^^©^im^^fissna. *lt:. e 

»n#IS2 8-CHK0^<CiCCj:r) 5^ffljg^F^^«rtf 
[0017] c©J:^tc, SilUBSfira^©!***^^ 

«IBR=»*98^Tr6 R FgTO @ fBiSS^ff # 1 0 0 t 
JMRFFtMPI-l 0 1 t©ttffiH#* s . T|Wll**tf 9 
K&-C© Ffg# 1 0 3 

fxp i c#M<t# i o 4 t<omm&tm— 

[0018 ], c©^fr«:ll^-rsfc*. fit*. n-*;i/ 
%sgfg© y 7 t u>^m^Rzf— + y rt-f, — >x 
yrft-^sfe*ffi<b*-sc tt?pf#©l9*ifeKI^*H 

-tU MCC^ofctt*BK#=&XP I CT»«l/TO 
[0019] -Alc> fcLhtt?l!l/fcfle*<MMlci-*>Hai 

»3©xp i cibffKotsTrsatffl^-cttwrs. 
[0020]* ra«i*tcn i/-c«T©«-«**je«-*" 
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vmi&<D^-^^> KM-^ : v(t)=v P (t)+.iv Q (t), (v * HM&MH** VT : cos(6o„ T t+0 H t 
P (t):Pch^ v Q (t):QchM) (co„ T : HiMSoafi* + U T«S«, 0ht : HOI 

HfflSCD^-.X'O Ffi# : H(t)=*p C0+1Ha (t), (H »<D2Sfi* * U TtWB) . 

P (t): Pch«», Ho Ct): Qch>S#) [002 1 ] CCD<h&V{iKS^H<B«(Dai«RFfi 

VfflfcBHt't't' : cosCoov t t+0 v t ), * v T x (t)RtfHr x (t)««TO^tCi*irt 

V T x Ct)=V P Ct) • C0S(6)v t t+flv t )-Vq (t) ' Sin(0) v T t+0 v T ) 

=real[V(t) • exp(i(a) v t t+0 v t ))] 
Hr x Ct)=rea1 [H(t) • expCi(co H t t+0 H t ))]. 
[0 022] «flKft©atftRF«*WffilH±'CHiK»-^ 3Kfl» % V R x (t)S^HR x (t)BKT©*C*tCt*«t 
VflKKOHRav R[>*V(|^H«ftSaH <DM«fc fir*. 

V R x Ct)=real [V(t) • exp(i(o)v t t+0 v t ))+c*v • H(t) • exp(.i(co H t t+0 

H T )>] 

Hi x CO^real [H(t) • expCi(co H t t+0 H t ))+«h • V(t) • expCj(a>v t t+0 

V T »]. 

[0023] «n-etiOMIRF »MHC*5tr» *JUftfB) 

tOTOSiP-^^WOMMSn^o ft HilffiOSma-^^m^ : cosCcor t+0 H r (0 
*5itjloy^y u>^m#^Wbrc^/c^n^ 20 H r : Hfiifi(DSia-A;Hiffi) , 

<Du~*)\sm^o®&&\tffl—^mm&&^?$> [0024] c tx?vum*&m&it u efl»cc»B 

vm&XD&mv -tfJimn : cosCcor t+0 v r X (co -SfVi F Ct)R^{S&<D§^3§*MMUfcXP I C#M 

r :««P-#JV««Sfc 0 v r : Vil&(D§«a-** fifV, x (t)li«T©St«tCi^t&^ 0 

V! f (t)=real [V(t) ■ expCi(C&>v t -o>r )t+(0 v t -0v r )))+Qv ' H(t) • e 

xp(i(Co>H t -co R )t+(0« T -0v R )))] 

Vi x Ct)=real [H(t) • expC.i(Cco H t -o>r )t+(0 H t -0h r )))+a H ' V(t) • e 
xpCKCcov t -co R )t+(0 v t -0h R )))]« 
[0025] 1 8 tC:tel>T(£« I Ffim<Dffl * (0 v t, -0 v r )=(0 d i +0 d 2 X <0di : Sfi— 

^«^R^tiffi^tCrt»0*«S<D«ffiSiK»*^ 30 ^*t'J7tta 0 D 2 :3Mr#C**y7tt*B> . 

t>*si3ijw»ffttf 5fc#>. i Fi§^a<b«^srt [0026] sit i Fm^^Lrmsum<o»t>^it 
m>&mm®£ii l tmu< & DJ^Tosc^ii^^o se^-^o Ffi-^v B B cob, tiros-care t 

(cov t -co R )=(co d 1 +a>D 2), <co D 1 : Sft— #T*£& 0 

+ « Tj^&St co d 2 : * U 7 * 

V B b (t)=rea! |V(t) • €xp(.i(Cct> v t -co r -co d 1 -co D ,)t+C0v t -0v r -0 
d 1 -0d 2 )))+<*v ■ H(t) • exp(i(Cco H t -6> R -6> D 1 -cdo i)t+C0H t -0 

V R -6 D 1 -0 D 2 )))] 

=V(t)+real[a v • Hft) • expCiC(a>H t -o>v t )t+(0 H t -0v t )))]«, 
[0 02 7] SfcXP I Crt h 5>XJ*--&)Vy a ♦ OTO^tCi^rt^, 

OXJltteZ^-*^ FXP I C#M(s^Vb x (t) ^40 

V B x Ct)=rea1 [H(t) * expCKCcoH t -co r -o> d 1 -a> D a )t+C0H t -0h r -0 
d 1 -0d 2 )))+a H * V(t) • expCKCcov t -cor -o) d 1 -co D a )t+C0v t -0 

H R -0 D 1 S U 2 )))] 

=real[H(t) • expCi((c«>H t -co v t )t+(0 H t -0 h r -0 v t +0 v R })) 
+a H • V(t) • exp(i(0v r -0h r ))]o 

[0028] ic^rxpicit #Mfi^^fcitc§ xp 1 ammmcm^btd&^\txp I C1S$? 

F«#©#2 J!) * J: ^«6< * ^r^^>o 

Vic pic(t)=rea1[-a v • H(t) • expCiC(fc>H t -co v t )t+(0 H t -6 v t )))] 
-Ofv • CLh * V(t) 
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XPICj£g:-av • exp(.1(0 » r -6 v R )). 
CO 02 9] *Dir&2 8-t\ ^m-<-^^>H<t-^«bX 
P I C1®SifI-^#flDJ*3nSC £tcJ:D. F 
ffi-^Vo (t)tt£^&^)£fr#l&£S*i«T©5£r« 

v 0 (t)=v(t)-a v • a H - vet). 
[0030] -c-XJO Ftt^©#2TOfirWFWiS 

<fc5fcJg£-C». ^fcS^ffl-T^cttcj;^^©^ 10 
[003 1 ] 

[0032] c ©m&t*is-cx p i c&jLmmmr 5 

JtJ&KB, XP I CttilHcS^BifcTg&ifca 
fiWBM: exp(iC0„ r -fl, r ))lcillSi-r&S&£&g3fc 
[0 03 3] tZ^ifiXF IC»h^>^^— 

£/c&fflM^©i«5Wm«: h 5 
— a ;t>*©£ ^ < tHn\i*1nm-)'£ 

4tT5©-t\ < fctttf^tt^wiiiss 

[0034] btdfi-ox. mt&mzti-c^z&m'j? 

[0035] *m}<ommt. ±.tmm.*icmfr> §ft 

y7 7l/^PH^CXP I CGCfcWSgfi&iSifll 
&© a - # jUfetffli^tcJ: 53i^««HTa>*i«#tt© 

[0 03 6] 

(XP I C : Cross Polarization Interference Cancel 
ler) KT3^{lj&RST*©l&*£iT5/ti6{C». =F& 
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i©tohllB&#. =f&m£*if $^-*^>K&-c©g 
ffi^-^-'O FM-stt^-^O FXP 1 C#Ml-5t 

[0037] ^C-C*^BJ©35i^«jSH^ffl«lElK-C 

■SSftfE^iS (EPS: Endless Phase Shifter) £^ 
pflWtt-^O FX P I C#M*#i©{4 

*bdw&4jW5i— xp i ctcA^rr-suuttr 

[003 8] 

[^Hj©si*6©}i5Si] sira, *«Bj©^ife^sg4^-r 

m^xy-wfvv ffflSmx-bh. H l tc4si,»T. v 
/H©iMf§? r -»fIW5hF-l/'l' *>6^Hgl 1/ 

i r ic*ti?tiAij£ti. ^^wcmmi fm-^ 

«^ftS 12/12' t?R Ffl^Kjgjfclitg&Stiiiifi 
T>7^13/13' 2»(E>j6»*;*ftS. 
[0039] V«jffi©SfgJS(Ctel>r. vflii&amsi 1 

2*>e.^«sn/csi«m^ i o o tmsmmmm 1 2 ■ 
ip^^m^tiwm&^min^Mc^m^i or «. 

tB§ 1 7 K|DWT.5Sen-*;u^ig| 1 6 «fc >5 ©Sft 
[0040] EISIKHMKO^miStCfct^-r. Hfififfig 
1 &M±-cm£Zti&{U7>ri- 1 4' tCH«»S 

u>^sisi 7KR»3-r^ma-*^^si 6' 

i9©o-#;Mf#£A#£-r*§ff§l 5* "rJHK» 
gafe3MHlB<eS«I Ffi-^l 0 2* £ft*. 
[0 04 1] o-*Jl^iffi^UiS 1 9ttV4B& 
Ry ; Hiizg©SMD-*-'l'^Sl 6, 16' *?>©S 
^P-^^ft^A^l^U. rtjH;*fttePLLlHlSg-CW 
m-^©iatB^=&^ffi 0. EPS $1JSIM4 103. 10 

3' ^aj^-rs. 

[0042] VfiffeW&SS&tCfcO-C. 1 8«V 

Fifl0 2' im»®X'®$im®i2tiMk , E P S 2 
0KA2>;**i. n-*;K4tm«iaJSl 9T^JHUc(4 
^*ffl«-rSJ:^fitSI5IK*sJ6SnS. C©EPS2 

o©m*><f#£xp i c&fflm^bh-ctm.m : &m-& 



[0043] mmicHmi&commmicis^x . atss 1 

8* «H(g&§«I F«^|l 0 2' ^IHTS. $fcV 
1FM 10 2tifg#grjl&8g:«3ftfc& 
EPS20' fCAfrSft. U-Jj)l>fflBmktii&l 9-C 

OEPS20' ©WTjm-^fcX P I C#|5«-^i 

[0044] #Ct0 2 ?:fflC>T*^©aiaS 18,1 10 
8' ©SMf^sfclli-f-S. 

[0 04 5]^3*>P.A*bfca<gj6©I Fft-Sf-tt. 

— y 7§m&2. i ©ffi^r*^-^* + y rmn 

1 i i%ffl^T*ffS2 2-c^jg^»3n. -£-©«{s 

J?S3&3§2 3Ti«t8fej&&*|&*$ft, S^fcA/Dg 
&S2 4rs^h?n7 ; ^*^#K:^$ti*. 

[0046] C ©^£;U^£S&^«ll$y®l&iig 
(NCO) 2 5r£t£bfc-#;*+yT(f-*f 1 12<t£ 

%mmm 2 6 tcAALiimudik«ffir*^-x^> f 
m*t&«Pa-rs,. *i-yri^»i*ijffliS2 7»f!ijes2 9 20 
t?*fiS l tcmMm^ZTvizim&mmnzitfS. i, nc 

02 5 -cifc£-r yrflr^jwrawwaifttf 

[0047] *AdS*4jfc6A;&UfcJSfflSR©Sli I F 

ft#«e«jgfliji*a©-^*+ 'jTit 1 1 1 £fl§c> 

3' -cmffl&U&mm&Zin. A/Dg&iS2 4' -cs 

3 ft^ 2 ;Kg-stKS& 3 ft s. 

[ 0 0 4 8 ] C ©?^*;HI-Sf t*> E P SMtHf* 1 0 

ft. s<tD-*Ju^ffisi 6, 16' -caj£zK:fS£-rs 
tatfIli^»tS#©^#l£S;*ft6. cc^S-MI^tw: 
MCcS<ljgffliJiftjl(DNC0 2 STMl/fc-^t 'J 
T«#l 1 2i*tC«ll!S^tBS2 6* »CA#U 

[0049] C ©X P 1 Cm&*—W^ F«# & * » 
•7W8M®m3 lr^JdcSftfcXP I C©2 ^-/fligSci* 
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&vtcmm$ifr h<D : ?&i&ft<D®.$ifm&£.i$.2 ft*. 

SGI®'*-* a> Kfl-sffr fcgd&T Sfo£#©lgS!MI# 
fcflnHS 2 8 -csk«) & < c <h k «fc y ££4B&m$K£* 

[0 0 5 0 ] 03tt, *^-cfl9c^D-*JK4tBM^ 

[0 05 1 ] S3K:te^T, «^-7R^7' tCAXTZ 

vmwiRVHmtiiv&mu'-tifrm^zm&m hca 
«c«toi«tii-«js^i^56L. ®mt&im*w\&?z>. 

C©M#*A/D^S5 3-C-ry^^Kt-^«:a:8lbfc 
SL rti®3ftfcNC0 5 6-C^gEL/fca-*Jl'{4^ft 

ntw&mm 5 4 -cffitBtw^^m^ nco56©b 

[0 05 2] £©*§jH. NCO 5 6©Hl^J-C*Sa-* 

©^#EX#K:|5J83U V{B&©*SI®gtB2I2 OKWbt 
NCOWfSMJSM&teioG/cE P 10 3*8 

-?8<i:»5fcH;*rf S. i^H<I?g©MII#tl8S2 0* &C*t 
L-C«E P SfWfflJfl# 1 0 3©i4ffilHI£*(S]«rSeS^ 

[005 3] #|£I3J!©X P I C is*?- A©ttfpK 

-CfetT©fS-^«r!£^-rS. 

vdS[©'-<-;w?> K«# : v(t)=v P ct)+iv 0 (t). (v 
p (t) : P c hljX£\ v 0 Ct) : Q c h JifcEO 

(H 



HiPiS©^-*'^ FM-f : HCt)=H P Ct)+1Ho (t). 
P (t) : P c hl?X#. Ho (t):Qch l&fr) 

T ). 



t+e 



vflijs^ft** yr : cos(<ov 
(<av T : v{s&©iMM* + y rjaiffist e v 
Wiomm* f y rati) 

HffligS^fi+i' yy : cosCcoh t t+s« T ). 
<6>„ T : H«&©i2§{I* + y 6n 

mvmm* * y t*&*b) . 

[0054] cots vmw&vHtgWiCDmmfmv 

T x (ORO'Ht x (t)«JWT©^T*-rc:<!:*i-Ct^. 
sin(c0v t t+0 v t ) 



V T X O0=Vp CtV C0S(6)v T t+dv T )-Vq Ct) 

=rea![VCt) • expCKa>v t t+dv r ))] 
Hr x Ct)=rea1 [H(t) • expC.i0»H t t+6 „ t ))]. 

[oo55] &mm<Dimm-%&£.r&±.vHm%i-*vm x v R x tor^h* x ct)«feiT©«;-ca-r c i^-r * 

V R x Ct)=real [VCt) • expCKov ^ t+dv T ))+«v • H(t) • expC.i(f>H t t+6 

H T ))] 

H, x Ct)=real [H(t) • expCiCon t t+0 H t ))+<*h ■ V(t) • expCICcov t t+0 
V t ))]. 

[0056] ^ft^ft©Sf!R Fm-^«. SftSfCfc^ 

*j±£ji©y ■? t u>^(t-^ccpi»iLrii.2>/c«t)-e-ft'€ r ft so 



V<Big©Sff d-*JKI^ : cosCgh t40 v » ). 



R 
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SMu-U)l>J$&&, 6, « : ViBiSCSia-* * [005 7] CCCVi*4gi«iU e«&&c#@ 
jUfittg) Orjgpg^f^. gfll28t©g<i&£iIiIL;te§(I I Fd 

Hffljg©S«a-*;Hi^ : cosCco* t+0„ R X (0 #v, „ Ctf&tmffiljfc^filiSriliSl/fcX P I C#M 

H r : HfS&v&mu-u )\>tir.m . * I F«-^v, x ct)«OT©^r«rc£#-ra*. 

Vi f (t)=real [V(t) • expCKOv t -co* )t+(0 v t -0v h )))+a v • H(t) • e 
xp(.i(C<»H T )t+(<J n T -6 m n )))] 

V, x (t)=real [H(t) • exp(i(C<i>„ T -o>r )t+(0H t-8«. )))+a a • V(t) • e 
xp(.i(0»v t )t+(6 v t-6hi )))]. 
[0 05 8] %SSS1 8CC*5l»T«SMI F-f&#©^+ * C0v t -0v r )=(6d i +9d 2 X (Gdi : SH— 

Tmm^fticft&<D&w&<D§mmtti&t:'&t>-£z 10 + y rmn, e . , : * »; r&ta) . 
yTPWW^^f §«i F^^iasis [0 0 5 9 ] §Mi F«#K#Lr«ts&{'E©tefc>ofc 
rt8i$©2fcSsS&$&:tt«b < ft ») fcrF©3$#jaaLT*. Sfi^-^^o K*W« = ct)tt. «T0at^c i 

(cov t -cor )=(o) d 1 +o) D a ). (g>d 1 :Sit— #-css. 

V B s (t)=real [V(t) • exp(.i((ci> v t -<»r -o) d 1 -co 0 j}t+C0v t -9 v * -0 

D 1 -60 2 ))) + «» • H(t) • eXpCKCOH T -Cl)R -COD 1 -Cl)D j)t+(0H t -0 
V R —0 D 1 —6 □ 2 )))] 

=V(t)4real[£>!v • H(t) • expC1CC<0n T -<d v t )t+(0H t -0v t )))]. 
[0060] tltU-fJ^mS&miSl 9«. rtiS© ★ [006 l ] ±fBP-*7n'<£*Bmfi-sf£7C«:EPS|5]SS 
PLL0K-cn-*;M&tH^#££i&r-2.. *@S8t? 20 2 Orftffi£©*iBfi^MTo;fclSS, ^bj©-<-^/-(> 

£j8L2tiz>v-iy>i<mmm^it. expcics* R -0 fxp i c#m<i#v b x ct)«. OT©s;-e^-rc<t*i 

V B x (t)=real [H(t) • exp(.i((ci> H t -g>r -<m d i -g>d »)t+C0H T _0 H „ _0 
d 1 —6 d z )))+<*h • V(t) • expCi(C<»v t -<»* -hid 1 -o)d »Dt+C0v t -6 
» r -0d . -6 D s )))] • expCi(0 H r -0v R )) 
=real[H(t) • exp(jC«>H t -co v t )t+(0 H t -9m t }))+<*h • V(t)„ 

[0062] ^-xjofxp i c&mm-^z&mux * x flc (t)Ryxpi c^^T©5£r*-rc<t#-ct 
xp i ctfim&tty l cm*i;tcig l £izx p i cnmm^v 

Vic nt (t)=real[-a v • H(t)-exp(1(Co> H t -»v t )t+C0 H t -flv t )))] 
-a v • a h • V(t) 

XP I CJ&g : -a, tt. S 1 IfCmLtcmmmi&ifh. S<fa-*JUm-^ffl© 

:fc#&Bj©XP I Cj£S£-ti2fi£3fc©XP I CjCSfeJttt *lU7 7 l/>XSiSl 7 *IRDI$l,tfc«tJjS;<!: tt-jt 

-ret, se^^^n-rt^c^ra^tt^^a-^^^a 

UtiS^-expcice H r -e v „ j^^titi^c [ooee] *^}fe<D^ss-c«. MrS^fflS4 1 ttftffl 

[0063] XPI CB- !2(C-^5cOh-5>X^--9- 6£t)3&ss^c$ns*s. V{g^<y : H<Ii t $©P-#.>l'IS& 

)\,7 <)i*'c4»i&2tix\,>z-rtit>. mmmttm-rz s^^nc^m-r&ctMc^^mmmis.^mmit^affi 

tttBj&#©^ibccitl5tbT c£k:J:*k #M&©^*fr5rS^r^ffe£B#©*te 

c©* v zrm&it&gm&rs^&mvmaicm*** < [ o o 6 1 ] &*sc©iifis©?fjsgccfct,>-r s*w«c 
[0064] c ©/c*. ee*©x p i cr tttttwtws* 3 o (omwfimmmmtp^mmwLm^m 

^■©JtlJDtc#»,»S^iS&ra i F^1«« ! r#tt* i *'fkL/-cufc KJ£?g$ti* c i©^r*S. 

*^w©x p i cru. msmi.ft<D%fM&mm i o o 6 8 ] 

jaSW»3>*x/c^PS«fflll2 0. 2 0' rffl«3tlS?c [#fe?>3©aWI] *^KJ;ti«. S£*©S<t'J7TU> 

fe. XP I CjC&^©«fS»«^{ijeP^^©B#P^«J ^S5^©XPI C{C*j^T|!ggli&-o/£iS«igEtS 

fiS»K:rfcD-c«a«:s^-r-5c tifi-ctZo . ^©p-^^fetl^tc^texp I c«Fl±©^b*l!* 

[ 0 0 6 5 ] m 4tt. *mM<omommi&Zfr;-?$Zg. ±-?2>C&&-CitZ. 

{SiKPa^ffl^HSS^D^^Er&S. *H*fi©?BJS 50 [0069] 3ite, U 7 r b^^^S^V^ffit Hli 



(8) 



13 



[00©ffi»&l&B8] 

[03] #&-#Tffit>SP-27^tttlM1*am©S*«£ 
[05] SBfc©U7TU>^15I*S«rfllt^cS'flO-*-'l' 

[06 ] m^<otm^<Dmm^m-r^o •> *0-c*>&„ 

[|9F^©KII] 

1/1" v/H©jHfi^-f<i-5f 

2/2- imr-zm^ 

3 Sfll&©I F«-^A^iS^ 

4 ftfiii8©I F^A^S^- 20 

5 aiBgffl^iSB 1 

7/7' V/H<B?S©Sma-*JHl-^ 
8/8' EPS2 0/20' ©MtBMfir?- 
11/11' V/H^5J3§ * 



12 002-158630 
14 

12/12* v/Hmmm 
13/13' v/nmmr>ri- 

14/14' V/H®«T>f^ 
15/15' V/HSftS 
16/16* V/HSfaU-^l^tlg 
17 &MV?Tl>>X§m& 
18/18' V/HttPIS 

1 9 n-#;Ma*BHt£fflg 

20. 20' . 26. 26' MmmWS (EPS : En 
dless Phase Shifter) 

21 — #*+y: 

22. 2 2' . 5 1 

23. 23' . 52 

24. 2 4' . 5 3 A/D^&S 

2 5,56 ®mm&mm&m& < N C O : Numerical 
Controlled Oscillator) 

27 ^■fjrmsusm 

2 8 Anus 

29 «nagi» 

3 0 h 9 2s z*—-? fry A frit 
3 1 *v ^MkMtPBR 

5 4 SffitttSS • 
5 5 ./Jl/* 



[01 1 




[H5] 
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